Introduction
Satellite altimetric data have facilitated the detection of long volcanic chains in oceanic basins [Sandwell, 1984; Sandwell and Smith, 1995; Haxby, 1987; Mayia and Diament, 1991] . Recent work on the relationship between axial and offaxial volcanism has suggested that most volcanic structures found on ridge flanks could be related to magmatic processes taking place underneath accreting plate boundary regions [Batiza, 1989; Hekinian et Mammerickx, [1992] . The contour lines of the major positive structures were retraced from satellite altimetric data after Sandwell [1984] , Haxby [ 1987] , and Mayia and Diament [1991] . The solid line near 35øS-125øW represent the trace of the failed rift [Mammerickx, 1992] . The inferred orientation of this failed west rift (West Rift) was chosen to follow that of the seamount line defined from satellite altimetry. The east rift corresponds to the location of the slope reversal near 35øS-121ø40'W (near dredge 38) defined by Mammerickx [1992] (Na20+ K20) (3-4%) ( Table 2 ). The silicic lavas are also characterized by higher light rare earth elements (REE) contents (La=25-40 ppm, Ce=60-91 ppm, and Nd=44-55 ppm). The diversity in composition between the andesites from dredge hauls 105 and 92 (samples 92-03, 92-02, 92-04) ( Table  2 and Figures 3a and 3c ) is shown by the higher K20 (0.70%) and Na20 (3.0-3.6%), higher magnesium number (Mg #) (38-42), lower TiO2 (1.4%), and lower FeO (9-10 %) for the samples from dredge haul 92, except for sample 92-01, which is comparable to those from station 105. This diversity also corresponds to the higher anorthite (An50_71) content of the plagioclase (labradorite) for the andesites from dredge 92 with respect to the samples (An20_50 ' oligoclase-andesine) from dredge 105.
Basalts: The glassy basalts are essentially normal (N) (sample 106-01), and transitional (T) MORBs according to the classification adopted by Hekinian et al., [1989] . The glassy margins of the N MORBs (sample 106-01) consist of low K20 (0.11%), K/Ti (<0.12), and Na20 + K20 (2.61%), and the T MORBs (samples 102-1 and 85-01) have a K20 of 0.17%, Na20 + K20 near 3%, and K/Ti ratios of 0.11-0.25 (Table 2 and Figure 5a-5d). One Fe-Ti enriched basalt (sample 106-02 ) consists of high TiO2 (3.4%) and FeO T (16.3%) contents (Table 2 ). This sample (106-02) contains early formed clinopyroxene, plagioclase (An 45-60, andesine-labradorite) and olivine. The bulk trace element analyses show Zr (100-120 ppm), Y (29-40 ppm) and light REE (La=4-6 ppm, Ce=12-16 ppm and Nd=10-13 ppm) comparable to other SEPR N-and T-MORBs (Table 3; Figures 7a-7d) .
Magmatic processes. Crystal fractionation in the various types of rocks encountered is evidenced from the changes in the olivine and plagioclase composition of early formed crystals in the the glass [Schuster, 1996] . A positive correlation between the forsterite (Fo30-75) and anorthite (An20-An75) contents of olivine and plagioclase with the Mg (Figures  3a-3c ). This gives rise to a decrease in TiO2 from 3.5% to 2 % and lower. The maximum enrichment in FeO and TiO2 (16% and 3.5% respectively) occurs at MgO = 4 % (Mg # 30-33) (Figure 3c and 3d) . Other andesites (sample 92-03) and dacites (sample 86-02 and 91-01) depart from the main trend of fractionation (Figures 3a-3c) .
A change in the trend of crystal fractionation for silicic lavas is strongly dependent on the oxygen fugacity (fO2)of the melt as was shown from previous experimental work [Sack et al., 1980 Table 3) . The E MORBs have a K/Ti ratio of 0.20-0.30 and total alkali (Na20 + K20) of 3.3-3.6% ( Fig. 6a and 6b) . .•.,,, ................ ,-. ...... -.,,,,- Trachytic rocks: These are among the more evolved lavas (samples 25-01 and 58-02) erupted on the seamounts with high Na20 (6-7%), K20 (2-3%), and light REE concentration (La= 53-56, Ce=108-122, Nd=57-62) (Table 5 ). These samples have been discussed elsewhere [Schuster, 1996] (Table 1) . Some samples contain megacrysts (xenocrysts or foreign inclusions) of plagioclase set in a basaltic matrix of plagioclase and olivine microlites [Schuster, 1996] . The few basalts with preserved glassy rims consist of T (sample 11-06), and E (sample 18-01) MORBs. They have a K20 of 0.18-0.40%, K/Ti of 0.13-0.22, and a Na20 + K20 of 3-4% (Table  3) Figures 7a and 7b) . The OPS show a flatter light REE pattern of variation than that of the FS (Figure 4c) . Magmatic processes. Crystal fractionation and magma mixing giving rise to the OPS samples are believed to be similar to that of the Oblique Ridges and PAR volcanics. The moderately evolved (Mg #=47) T MORB (sample 11-06) falls in the calculated trend of crystal fractionation defined by the T MORB (sample 85-01) from the PAR axis (Figure 6c and 6d) . The E MORB (sample 18-01) has high TiO2 (2.49%), and Na20 + K20 (3.92%) contents and falls in an intermediate field between the T-MORB and alkali basalt liquid line of descent (Figures 6c, 6d, 7a and 7b) . This is best evidenced by the relatively high (Ce/Yb) N (2.2) and Zr/Y (4.17) ratios of sample 18-01 when compared to the other types of MORBs (Table 5a and 5b and Figure 6c ).
Regional Variations Between PacificAntarctic Ridge and Intraplate Volcanism
The first alkalic lavas found on the FS province were recovered at dredge site 28 (sample 28-01), which is believed to coincide with the beginning of the hotspot in the area about 23 m. y. (Table 1 and figure lb) . Lava morphology and structure vary between the PAR axis, the Oblique Ridges and the OPS basaltic flows on one side and the FS volcanics on the other. Dredge stations 11 and 18 located at about 1851 km and 1436 km respectively, away from the PAR axis were taken from the flank of relatively shallow (1500 and 840 m depths) edifices on the OPS (Figures lb and l c) . These volcanics are coated with Fe-Mn crust and consist of both aphyric and highly phyric plagioclase basalt (HPPB) pillows which are moderately (<10 % vesicles) to rarely vesiculated (<1% vesicles) ( Table 1) (Table 3 and Figures 6c, 6d and 8a-8c) . The relative decrease in Ca/A1 ratios in the alkali-enriched lavas at the FS with respect to the basalts from the other provinces is primarily due to the crystallization of plagioclase which has lowered the Ca content of the liquid. Indeed, these alkali basalts contain abundant (> 20%) early formed plagioclase.
When approaching the PAR axis, there is a gradual change in the glassy basalt compositions between 310 (station 70) and 20 km from the ridge axis (i.e., at stations 71, 75, 76, 78, 82, 84, and 87) (Figure 8a-8c) . This compositional change is emphasized by the decrease of K/Ti (0.12-0.26) and total alkali (Na20 + K20 = 2.5-3%) and the increase in Ca/A1 (> 1) ratios (Table 3, Figures 7a-7c) (Table 2 and Figures 8a-8d) . Figures 7c, 7d and 8d ) . The trace element variation such as Zr/Y (>5) and (Ce/Yb)N (>200) clearly shows that the most recent lava having the composition of an alkali basalt is located at 310 km from the PAR axis at dredge station 70 and those farther to the west (Table 5a and structures to the above microplate; rather, we suggest that similar plate motions could have taken place during accretionary processes near 37øS. Also, it is not excluded that the set of Oblique Ridges could have been formed during the creation of small microplates which were aborted during spreading.
We did not find evidence of recent volcanic events at either the off-axial (<410 km from the axis) region along the Oblique Ridges nor in the intraplate regions along the FS. The hotspot was probably active within the Pacific plate (intraplate region), and it appears that contemporaneous magmatic upwelling also occurred underneath the PAR near 37øS until at least 5-7 m. y. This magma upwelling corresponds to the production of the alkalic lavas along the FS. Recent bathymetric and gravity anomaly studies [Ito and Lin, 1995] suggest that the influence of a mantle plume producing a hotspot will decrease with the increase of the ridge-hotspot distance owing to the cooling of the ridgeward migrating plume material. An interaction between the mantle plume of the intraplate region and migrating ridge system was previously suggested by Schilling [1991] , whose modeling showed that a migrating ridge is fed and dynamically affected by a plume flow at the base of the lithosphere. However, this theory has never been tested from field data along a continuous volcanic chain intersecting a spreading ridge axis.
The gradual change in composition from alkali basalts to less enriched MORBs suggests some extent of mixing between two types of mantle: (1) 36ø28-114øW, dredge 71 ) from the present-day PAR axis, were produced mainly during ridge-centered volcanism at 5 m. y.. This suggests that the mantle plume supplying the hotspot at that period and then located at about 110 km from the PAR axis at dredge site 69-70 was no longer as effective in melting enriched (wit h incompatible elements) component, and was gradually capturing and/or replacing the PAR spreading center magmatism (Figure 10a ). This capture (at about 5m. y.) is interpreted as being related to the interaction of the FS plume with the PAR type of magmatism. Hence the mantle plume was gradually incorporating (mixing) more depleted mantle components from underneah the PAR axis around 5-7 m. y. (Figures 10b and 10c) . Even if the eruption of alkalic lavas stopped (about 5-7 m. y.), this heterogeneous plume, located west of the PAR axis and containing enriched and depleted components, has been effective in channeling within the upper mantle some enriched magma that has mixed with more depleted melts. Mixing is suggested by the gradual change in the incompatible elements towards the PAR axis and by the rather high strontium isotopic ratio found on a PAR sample [Hdrnond and ] with respect to other normal SEPR segments [Bach et al., 1994] . Thus, the T and E MORBs from the Oblique Ridges and the PAR axis were produced from a mixing of at least two mantle sources during the interaction of the FS plume and the PAR axial magmatism. Also, because of the heterogeneous nature of the melting mantle, localized magmatic events of extremely depleted melts could explain the eruption of the N MORBs at dredge stations 74 and 97 on the Oblique Ridges. The presence of a hot mantle plume near and/or underneath the ridge axis could have maintained the thermal gradient (magmatic circulation in the upper mantle) and facilitate the presence of a steady state magma reservoir and the eruption of viscous lava. This situation is comparable to that of the Galapagos area where the eruption of silicic lavas was also suggested to be the result of hotspot influence [McBirney, 1993] . Also, the lack of surface evidence for recent FS hotspot and/or off-axis volcanic events does not exclude the possibility that intraplate magmatism could still occur and form dykes and sills intruding the lithosphere. The drastic changes in topography at a relatively short distance (30-150 km) between the Oblique Ridges (1500 m depths) and the PAR axis (2300-2600 m depths) also suggest that this heterogeneous mantle plume has been active until recently (Figures l c and 10c) . In fact, it is presumed that most of the mantle plume's activity is now ridge centered and flows along the PAR axis.
Conclusions
The interaction between a mantle plume of an intraplate region and a migrating ridge system is of prime importance understanding the behavior of deep-seated mantle plume upwelling underneath various structures forming the oceanic lithosphere.The present study is unique because it deals with a 2000 km long chain of seamounts intersecting a spreading ridge axis in the South Pacific near 37øS. (Figures 6c and 6d) . The decrease in alkalinity from the FS province (drege site 69 at 410 km from the ridge axis) to the Oblique Ridges (dredge sites 71-84 at 300-20 km from the ridge axis) and the PAR is believed to be the result of an interaction of the FS mantle plume with the PAR axis upwelling material. The FS mantle plume was captured by the PAR and/or replaced previous mantle upwelling underneath the PAR axis about 5 m. y. ago. Successive partial melting and melt extraction from a heterogenous plume source (mixed with alkali-rich and alkali-depleted components) gave rise to the Oblique Ridges and the PAR volcanics. The changes in topographic elevation between the Oblique Ridges (1500-1700 m) and the PAR axis (2300-2600 m depths) at about 30-100 km from the spreading center suggest that extensive volcanic activities probably due to the plume have continued to occur up to until now.
